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PREFACE

‘ This report is prepared under guidance contained in the Recommended

. Guidelines for Safety Inspection of Dams, for Phase I Investigatiomns.
‘ Copies of these guidelines may be obtained from the Office of Chief of
%' Engineers, Washington, D.C. 20314. The purpose of a Phase I investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analvses involving topographic mapping, subsurface
4 investigations, testing, and detailed computational evaluations are

! beyond the scope of a Phase I investigation; however, the investiga—- '
t tion is intended to identify any need for such studies. . E

P aas R

Lo In reviewing this report, it should be realized that the reported conm

g dition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.

b In cases where the reservolr was lowered or drained prior to

i inspection, such action, wihile improving the stability and safety of

b the dam, removes the normal load on the structure and may obscure cer—

1 tain conditions which might otherwise be detectable if inspected under

’ the normal operating environmment of the structire.

e o -

! lt is important to note that the condition of a dam depends on
numerous and constantly changing internal and extaernal conditions, and
is evolutionary in natare. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition
of the dam at some point in the future. Only through frequent inspec-
tions can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase 1 inspections are not intended to provide detailed hydarologic
and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based om the estimated
"Probable Maximum Flood" for the region (greatest reasonably possible
storm runoff), or fractions thereof. The spillway design flood provi-
des a measure of relative spillway capacity and serves as an aid in
detemining the need for more detailed hydrologic amd hydraulic
studies, considering the size of the dam, its general condition and
the downstream damage potential.
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PHASE 1 REPCRT
NATIONAL DAil INSPECTION REPORT

eI o 5 ) s b ek LT

i E NAUE OF DAl Bigan Dam
i ; STATE LOCATED Pennsylvania
g COUNTY LUCATED Somerset :
tF STREalt Sandy Run .
i DATES OF INSPECTION June 4, 193l and June 15, 198l !
COURDINATES Lat: 40° 11' Long: 78° 48.2' :
ASSESSMENT i ;

The assessment of Bigan Dam is based upon visual observations made at
the time of inspection, review of available racords and data,
hydraulic and hydrologic computations and past operational
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‘
Ei performance.

E N

; — Bigan Dam appears to be in poor condition and modifications to the dam F
P have apparently been in progress for several years. The reservoir 3
i pool is maintained at a reduced level due to a directive from the

f ‘ Commonwealth pending the completion of design modifications to the

. structure, Due to the questionable condition of the earthen embank~

; ment section near the right abutment, the static stability of the

P structure is questionable. The spillway for the dam is a temporary
structure, and a new spillway i{s planned at the dam. The owner should

-, be urged to couplete the construction of the facility as soon as

hj possible. The completion of the structure should ianclude an

’ assessment of the earthen embankment section near the right abutment,
and the stabilicy of the section should be evaluated.yg

The drainline valve was observed to be in the open position during the
inspection. Flow through the drainline was discharging beyond the
downstream toe of the dam.,

PRSST A

Bigan Lam is a high hazard-small size dam. The recommended spillway
design flood (SDF) for a dam of this size and classification is in

the range of 1/2 PiF to PMF. Based on the downstream potential for
loss of more than a few lives, the spillway design flood (SDF) has been
selected as the PUF.

The visual observations, review of available data, hydrologic and
hydraulic calculatioas and past operational performance indicate that
the Bigan vam is capable of controlling appvoximately 504 of the PMF.
The spillway is classified as inadequate as it cannot pass the
spillway design flood (PMF)

il
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BIGAN DAM
PA 237

The following recommendations and remedial measures should be insti-
tuted rnmediately.

. An assessment should be made of the earthen embankment sec—
tion near the right abutment of thé dam. Observations made during the
inspection indicate that the material is relatively uncompact and
easily erodable., A stability analysis of the earthen embankment sec=-
tion should be made by a registered professional engineer
knowledgeable in dam design and analysis.

2« A reduced level in the reservoir should be maintained until
the analysis of the embankment and the spillway is completed and
construction of modifications are completed.

3. Final construction at the facilities should include final
grading cf the embankment crest and slopes to include the placement of
ciprap on the upstream slope as indicated on the desizn drawings and
the removal of the trees on the downstream slope. The top of dam ele-
vation should be consistent along the entire length of the crest with
the top of dam elevation equalling the top elevation of the spillway
abutments. Protective vegetation should be supplied for the embank-
ment crest and slopes. All proposed modifications should be completed
as soon as possible.

4, A regularly scheduled maintenance and cperation plan should
be prepared and implemented upon completion of the project to insure
continued safe operation of the structure.

5. A warning system should be developed to warn downstream resi-
dents uof large splillway discharges or imminent failure of the dam.

b. A safety inspection program should be implemented with
inspections at reyular intervals by qualified persounnel.

7. Positive upstream closure should be provided for the
drainline, or the drainline should be pluggyed and some other means
devised to drain the reservoir. An alternate method for draining the
reservoir should not include a pressurized plipe through the
embankment . )
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PHASE [
NATLONAL LAM LINSPECTION PROGRAM

s

BLGAN Lant
NDL. Lol NU. PA 237
DER Leve 00, 30=94

SCCTLow 1
PROJECT INLFORMATLCN

l.1 General.

@+ Authority. The National Dam Inspection act, Public Law
92-367, authorized the Secretary of the Army, through tie Corps of
Engineers, to iniciate a program of inspection of dams throughout the
United States.

b. Purpose. The purpose of the inspection is to determine if
the dam constitutes a hazard to human life or pruperty.

Loty

s 1.2 Description of Project.

] a. Dam and Appurtenances, Bigan Dam 1s an earthfill dam, 130U
4 feet long and 24 feet high. The crest width of the dam varies, with
the majoricy of the crest being 15 feet wide. The downstream slope of
G;g the dam varies from 2H:lV to ..3H:1V. The upstream slope of the dam
s has a relatively consistent slope of 2H:1V. The aaw is still under
construction, and no protective vegetation exists on the crest or slo-
pes of the dam. .

L,

. The spillway for che dam exists near the left abutment of the i
ambankment scctions The spillway is still under constructivn, and a
temporary roadway exists at the cantrance to the spillway. Three 24"
diameter corrugated metal pipes have been placed through the temporary
roadway at the entrance to the spillway channel. The spillway con-
sists of an open earth cut trapezoidal channel. A spillway discharge
channel, 3U0 feet loung, discharges flows rrom the spillway into the
natural stream beyond the downstream toe of the Jam.

O R ST

The drainline facilities tor the reservoir consist of a 12"
diameter cast iron pipe through the embankment located approximately
300 feet cight of the spillway. The control facility for the
drainline exists at the downstream end of the line.

b. Location. The dam is located on Sandy Run, approximactely 3,5 §
———— . . . . ,

miles southeasz of Windber, Paint Tewnship, Somerset County,
Pennsylvania. Bigan Dam can be located on the Windber, PA, U.5.G.S8. 7.5 ;
minute quadrangle. ;
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¢ Size Classification. Bigan NDam {3 a small size dam (24 feat
high, 210 acre-fest).

d. dazard Classification. Bigan Dam is a high hazard dam. One
home i3 located approximataely 500 feet downstream and west of the dam,
Two additional homes are located wichin two miles downstream of the
daw. Downstream conditions indicate thut the loss of more than a few
lives and significant property damage is probable should the struc-
cure fail.

e, Ownership. Bigan Dam is owned by Mr. M. H. Bigan.
Correspondence should be addressed to:

e ———

-
RSOSSN

Mr. M.H., Bigan

42] Bigan Drive

Windber, Pennsylvania 15963
814/467-9700

P &

et

f. Purpose of Dam. The dam is utilized by the owner for the
purposes of fire protection and recreation.

T T ST g 3T

g8. Design and Construction History. The dam was originally
constructed sometime arounda 1957 by the owner. Damages to the
spillway and embankment occurred in July 1977, due to heavy rains in
the Johnstown area. Correspondence in the DER file, dated August 3,
1977, indicates that the owner was notified that an inspection had
occurred at the site. The inspection disclosed that the dam had been
overtopped and also disclosed several items that were in need of
future attention. The owner was requestad to retain the services of a
registered professional engineer to make an in-depth study of the comr
diction of the dam. No later correspondence was located in the file
which reported the results of the study.

T e
P,

Neilan Engineers, Inc., of Somerset, Pennsylvania had been
retained to desian modifications to improve the condition of the dam,
a8 directed in the August 3, 1977 correspondence between the owner and
the Division of Dams and Encroachments.

The modifications designed by the Neilan Engineers, Inc., included
the restoration of the embankment and the design of a new spillway for
the dam. The embankment modifirations included the slopes graded to
2.5H:1V slopes with'a 15 foot crest width. The top of dam elevation
was 2070.0. Twelve inch riprap was to be placed along the upstream
slope of the dam.

The spillway modifications included the construction of a rein-
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forced concrete welr with a grouted rviprap approach and a concratae
channel bottom in the area of the embankment. A 10 foot long grouted
ciprap section was designed at the gutlat for the spiliway and the
discharge charnel protected with 12" diameter riprap. The left bank
of the spillway was to be on a 5H:lV slope and the right bank of the
spillway on a lQH:1V slope. The crest elevation of the councrete weir
was designed to ba 2V65.0. Overflow pipes were designed tc be
constructed through the concrete contrel section, but it was reported
oy the owner that the ovarflow pipes were to be deleted froa the
Jasign.

h. Normal Operating Procedures. The reservoir is currently
maintained in a near dralned condition. The drainline valve at the
structure remains in an open position as directed by the State.

1.3 Pertinent Data.

a. Drainage Area. 2.4 square miles

b. Discharge at Dam Site (cfs).

Maximum flood at dam site (July, 1977) Unknown
vrainline capacity at normal pool Unknown
Spillway capacity at top of dam 2710

¢, Elevation (MSL) (feet). - Field survey based on an assumed
top of dam elavation for the original embankment, 2070,5 feet, design
arawings and U.S.G.5. 7.5 minute quadrangle.

Top of dam - low point 2068,2
Top of dam - design height 207049
Pool elevation at time of inmspection 2059.8
Spillway crest = channel bottom 2060.5
' - invert (3) 24" diameter CMP's 2060.5
- top of temporary roadway 2064.3
Maximum pool -~ design surcharge 207040
Upstream portal - 12" diameter cast iron pipe Unknown
Downstream portal = 12" diameter cost iron pipe  2044.5
Streambed at centerline of dam Unknown
ilaximum tailwater Unknown
Toe of dam 2044.5

d. Reservoir (feet).

Length of maximum pool X 1500
Length of normal pool 1000




© e et et . it

TIPS TN g AP o Wi

f.

8

h.

i.

Stordse (acre-feet).

Normal pool

Top of dam
Reservoir Surface gacrcsz.
Top of dam

Normal pool
Spillway crest

Dam.

Type
Length (excluding spillway)
Height
Top width (minimum)
Side slopes = upstream
- downstream
doalng
Impervious core
Cutoff
Grout curtain

Reservoir Drain.

Type

Length (approximate)
Closure

Access
Regulating facilities

Spillway. (temporary construction)

Type

Length (bottom width)

Crest elevation (channel bottom)

Upstream channel

Downstream channel

T N e —————t ettt e

s
b p———

Earthfill
1300 feet
24 feet
15 feet

QH: 1V to 2.35H: 1Y

20 5H: v
Unknown
Unknown
Unknown
Unknown

12" diameter
cast iron pipe
110 feet
Gate on downstream
end of pipe
Downstream toe
Gate valve

Trapezoidal
earth cut with

_ discharge channel

38 feet

2060.5

Lake with
temporary earthen
berm at approach
to control section

Trapezoidal discharge

channel to natural
streanm
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SECTION 2
ENGINEERING DATA

<+l Design. Review of available iniormation in the files of the
Commonwealtnh of Pennsylvania, Departmen: of Environmental Resources,
revealed that some correspondence and various original +design drawings
were available for review. Desiyn drawings relative to the modifica-
tiors to the dam were supnliad by the owner, turough the owner's

engineer (Neilan Engineers, Inc.).

2.2 Comstruction. Final conmstruction of the modifications to the
earchen smbankment and spillway are as yet incomplete. Final shaping
of the embankment crest and slupes remains to be completed, and the

spillway is a temporary structure.

2.3 QOperation. No planned comstruction schedule exists for the dam.
Work on the dam and spillway is performed on an unscheduled basis.

2.4 Evaluation.

a. Availability. Engineering data were provided by the
Pennsylvania Department of Environmental Resources, Bureau of Dams and
Waterway Management and the owner's engineer (Neilan Engineers Inc.).

This Phase I Report is based on the visual inspec-
Sufficient information

b. Adequacy.
tion and hydrologi: and hydraulic analysis.

exists to complete a Phase I Report.

S eeetamaLzel ala e
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The onsite inspection of Bigan Dam was conducted by
personnel of L. Robert Kimball and Associates on June 4, 1931 and June
15, 198l ©Pricr to the inspection, the inspection team met with the
owner and the owner's engineer, Mr, Lynn Young. Information celative
to the proposed design were discussed. The owner's engineer supplied
the inspection team with a set of design drawings. Neither the owner
nor his eagineer accompanied the inspection team during either
inspection. The inspection consisted of:

1. Visual inspection of the retaining structure, abutments and
toe.

2, Examination of the spillway facilities, exposed portion of
any outlet works and other appurtenant works.

3. Observations affecting the runoff potential of the drainage
basin.

4., Evaluation of the downstream area hazard potential.

be Dam. The dam is still under construction. The majority of
fili placement on the embankment appears to be complete. Final
shaping of the embankment slopes and crest is required. Surface ero-
sion on the embankment crest and slopes is considerable. Pounding of
water was observed on the embankment crest in various locations due to
the uneven coandition of the crest. It was also observed during the
inspection that a siznificant portion of the embankment is wider than
indicated on the design drawings.

It was noted during the inspection that a majority of the
downstream slope of the dam ranges from 2H:1V to 2.5H:1V, although
several areas along the upstream slope were noted to be relatively
steep. A portion of the upstream sluope of the dam near the right
abutment showed visible tension cracks along the crest of the dam.

The embankment section near the right abutment of the dam was observed
to be very soft and velatively uncompact. The material in this area
was considered as being highly erosive aand it was noted that failure
of the embankment in this area could potentially occur prior to over-
topping of the dam. The placement of riprap ‘on the upstream slope of
the dam has not yet been completed. The earthen embankment section to
the right of the gpillway had a significantly increased crest width.
The crest width in the area was greater t.an 50 feet.

c« Appurtenant Structures. The splllway for the dam is located
at the left abutment of the embankment. The spillway- is a temporary
structure. The spillway is a trapezoidal open cut spillway with a
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trapezoidal discharge channel approximately 300 feet long. A tem-
porary earth berm exists along the approach to the channel., Three 24"
diameter corrugated metal pipes exist through the earth berm. The
berm serves as a roadway across the channel. It was noted during the
inspection that during periods of high discharges through the channel,
the roadway would quickly erode away. The bottom wiath of the channel
in the area of the embankment was measured to be 38 feet. The side
slopes of the con.rol section for the channel were estimatea to be
1H:1V. The existing channel slopes are formed by the 1izianal
embankment. The discharge channel for the spillway appears to be
nearly complete with the exception of the placement of riprap in the
channel.

The waterlevel in the reservoir was below the existing spillway
crest and planned normal pool elevation. The drainline for the reser-
voir is located approximately 800 feet right of the spillway. The
drainline consists of a 12" diameter cast iron pipe. A gate valve
exists on the downstream end of the pipe. The valve was in the open
position, and flow through the pipe was discharging during the
inspection. Flow through the drainline discharges beyond the
downstream toe of the dam into the natural stream. Small trees and
orush were growing along the downstream slope and beyond the toe in
the area between the spillway amd the drainline. This condition was
not considered as being significant due to the relative width of the
embankment in this area., Final sloping of the downstream slope in
this area should include the removal of the trees as a precaution
against future slope instability in the area.

d. Reservoir Area. The visible portion of the watershed area
was observed to be covered almost entirely by forested lands. The
watershed slopes in the area of the reservoir were observed to be
relatively moderate. The reservoir slopes did not appear to be
susceptible to massive landslides, which would affect the storage
volume of the reservoir or cause overtopping of the dau bty displacing
water.

e. Downstream Channel. The downstream channel for th: Bigan Dam
consists of Sandy Run, which is tributary of the Roaring Fork Creek.
Sandy Run converges with the Roaring Fork Creek approximately 1/2 wmile
downstream of the dam. One home is located approximately 50U feet
downstream and west of the dam. Two additional homes are located
within two miles downstream of the ddm. Downstream conditions indi-
cate the loss of more than a few lives and significant property damage
is probable should the structure fail.

3.2 Evaluation. The dam is still under comstruction. A reduced pool
elevation has been maintained at the facility for several years. It
is apparent that a majority of the proposed fill has been placed on
the embankment. The prolonged time of construction and the lack of
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erosion protection on the upstream slope of the dam has allowed
deterioration of the upstream slope of the dam to occur in several

areas.

It appears as though a 200 foot section of the embankment near
the right abutment was placec in a relatively uncompacted manner. The
fill aacerial was visibly di.ferent from the majority of the embank-
ment, and it was nocted that the material was highly erosive and relati-
vely soft., Fallure of this section of the embankment was noted as
possibly occurring prior to overtopping of the embankment., The low
spot oun the embankment crest was determined to be in this area.

The spillway is a temporary structure. The evaluation of the
nydraulic features assoclated with this dam were conducted based on
the present coudition of the spillway.

i
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SECTIUN 4
OPERAT LONAL PROCEDLLURES

4.1 Procecdures. The reservoir is presently in a near drained
condition., The continued construction at the faciiity is on an
unscheduled basis.

4.2 ‘blaintenance of the Dam. Since the dam is still under
construction, no planned maintenance schedule exists for the dam.

4.3 Maintenance of Operating Facilities. No planned maintenance
exists., The dam is still under construction and the reservoir
drainline is maintained in an open position.

4.4 MWarning System in Elfect. .There is no warning system in efiect
to warn downstream residents of large spillway discharges or imminent
failure of the dam.

45 Evaluation. The construction of the dam is as yet not complete.
No maintenance or operational procedures are necessary at this time.
A planned maintenance and operation program should be prepared and
implemented upon completion of the dam.

An emergency action plan should be available for every dam in the
high and sigunificant hazard categories. Such plans should outline
actions to be taken by the operator to minimize downstream eifects of
an emergency, and should include an effective warning system. No
emergency action plan has been developed. .
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SECTION 5
AYDRAULICS AND HYDROLOGY

5.1 Evaluaticn of Features.

a. DUesign Data. No detailed iafornation was available relative
to the hydraulic and hydrologic desiyn of the dam. It was reported by
the design engineer, the Neilan Engineers, Inc., that the C-curve was
used in the spillway design.

b. Experience Data. No rainfall, runoff or reservoir level data
were available. The dam was overtopped during the July 1977 flood
caused by heavy rainfalls in the Johnstown area.

¢+ Visual Qbservations. The spillway was under comsZtruction.
Rough excavation had occurred in the area of the proposed spillway. A
temporary roadway (earth berm) existed across the approach to the
spillway channel. Three 24" diameter corrugated metal pipes exist
through the earth berm. It was the judgement of the inspection team
that the analysis of the spillway would assume the rapid deterioration
of the earth berm at the approach to the spillway. The spillway chano
nel walls in the area of the coantrol section were cut into the origi-
{ nal embankment in the area. The cut slopes were observed to be
approxiwmately lH:1V, The construction of the spillway discharge chan~
nel appeared to be nearly complete, except for final dressing of the
channel bottom and walls and the placement of riprap in the channel.

el i

The crest of the dam was relatively uneven. The low spot on the
embankment crest was determined to be anear the right abutment of the
dame.

d. Overtopping Potential. Overtopping potential was investi-
gated through the development of the probable maximum flood (PMF) for
the watershed and the subsequent routing of the PMF and fractions of
the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Daw Safety Version systemized computer program be utilized. The
program was prepared by the Hydrologic Engineering Center (HEC), U.S.
Army Corps of Engineers, Davis, California, July 1978. The major
methodologies or key input data for this program are discussed briefly
in Appendix D,

SRR SO TP Iy ¥

5.2 Evaluation Assumptions. To enable completion of the hydraulic
and hydrologic analysis for this structure, it was necessary to make
the following assumptions.

o ek e
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l« The pool elevation in the reservoir was assumed to be at the
invert elevation of the three 24" diameter corrugated metal pipesz,
20600, 5. )

DNl o i

le The earth berm which exists across the approach to the
spillway was assumed to undergo rapid ceterioration during inicial
discharges through the spillway.

T TR

3. No discharge was considered through the 12" diameter cast
iron pipe drainline.

Ei 4. The top of dam was considered to be the low spct elevation,
g( 2063.2. Overtopping of the embankment crest is o be deteomined 1
through the SL, $V, (HEC~1) program option. ]

- ——

e

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
computer output are presented in Appendix D.

Peak inflow (PMF) 5793 cfs
Spillway capacity 2710 cfs

R g T e——— g
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‘ a. Spillway Adequacy Rating. The Spillway Design Flood (SDF) ;
: is based on the hazard and size classification of the dam. The recom=- E
mended spillway design flood for a dam of this size and hazard classi-

fication is in the range of 1/2 PMF to PMF. Three howes exist within

two miles downstream of the dam. The potential for loss of more than

a few lives is probable should the structure fail. Due to the :
downstream potential for loss of live and significant property damage,
the spillway design flood has been selected as the PMF.

Based on the following definition provided by the Corps of
Engineers, the spillway is rated as inadequate as a result of our
hydrologic analysis. 3

Inadequate = All high hazard dams which do not pass the
spillway design flood (PMF).

The spillway and reservoir are capable of controlling approxima-
tely 5U% of the PMF without overtopping the embankment low spot.

5.4 Summary of Dam Breach Analysis. Failure of the embankment {is
considered possible during a storm of a magnitude of less than 507% of
the PMF. Due to observations made during the inspection, failure of
the embankment in the area of the right abutment was considered pro-
bable due to piping in the area. Approximacely 200 feet of the
embankment in the area of the right abutment was observed to consist
of relatively uncompact pervious material.

. e L

A dam breach analysis was not conducted since the location of the !
breach (right abutment) would be such that only a partial failure
would occur., It was the judgement of the evaluating engineer that the
partial failure would not 8ignificantly increase the downstream flooding

11
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from that which would exist just prior to the partial failure. The
reservoir elevation would be less than 2063.0, and the bottou of the
breach would pe estimated at approximately 1u63.0.

It is estimated that design modifications to the spillway would
enable the spillway to safely discharge epproximately 3300 cfs (59X of
the PidF). Since the modified spillway was considered as being capable
of safely passing in excess of 50X of the Fl{F, no breach analysis was
required. The existing temporary and planned modified spillways are
considered inadequate, but not seriously inadequate.
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SECTION 6
STRUCTURAL STARILITY

6.1 Evaluation of Structural Stapility.

a, Visual Observations. The earth embankmeat near the right
abutment of the structure consists of relatively uncowpact and easily
eruvdable material. Several areas on the embankment were noted tc be
very soft, and small slides were noted on the upstream slope of the
dam. A tenslon crack was observed in this area along the upstream
edge of the crest. Failure of the embankment in the area of the right
abutment was considered probable due to piping. The pool elevation in
the reservoir is maintained at a reduced level, and no determination
could be made relative to seepage in this area. No obvious seepage
was observed on the downstream slope or along the toe of the embank-
ment in the areas at or below the reduced pool elevation. Based on
observations made during the inspection, relative to the embankment,
the static stability of the structure at proposed nommal pool con
dicions is questionsble. )

b Design and Construction Data. WNo information was available
in the DER files relative to the original construction of the dam.
Original design drawings were available for review. Information rela-
tive to the proposed modifications to the structure were supplied by
the owner's engineer. Pertinent design drawings are included in
Appendix E of this report. The modifications were desizned by the
Neilan Engineers, Inc., of Somerset, Pennsylvania.

c. Operating Records. No operating records exist for this dam.

d. Post Construcgion Changes. Modifications to the original
structure are currently in progress. The modifications to the origi-
nal dam were required due to a partia’ failure of the structure during
heavy rainfall associated with the July 1977 flooding in and around
the Juhnstown acea. The owner was ordered to retain a professional
engineer to desizn modifications to the dam and work has been in
progress rélative to design and construction since 1977,

e. Evaluation. Based on observations made during the
inspection, the static stability during proposed normal pool comr
ditions is questionable. An indepth analysis of the embankment is
required to determine the actual condition of the embankment relative
to the stability of the structure.

No seepage was observed on the downstream slope or along the toe
of the dam on those portions of the embankment which are below the
current pool elevation. No final assessment relative to putential
seepage could be made at the time of inspection due to the reduced
pool level in the reservoir.

13
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A construction schedule should be prepared to insure tha: final
construction at the dam is completed within a reasonable period. The
potential aexists for exccssive rainfall to.rvaise the pool level in the
regervoir to an elavatiosn which could begin to cause coacern relative
to the stability of the structure, due to che observed conditions of
the embankment near the right abutment.

.

BT T AT Y
PROPURIPIO PP g e

. Seilsmic Stability. The dam is located in seismic zone l.
Normally it may be assumed that a dam in this zone presents no hazard i
_from earthquake provide.’ static stability conditions are setjisfactory
and conventional satety margins exist. No known seismic stability
i analyses have been performed. Due to the questionable condition of E
E‘ the earthen embankment near the right abutment, no assessment of the
E seismic stability of the structure can be made &t this time.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. Bigan Dam appears to b¢ in poor conditon and modifi-
cations to the dam have apparently been in progress for several years.
The reservoir puol is maintained at a reduced level due to a diractive
rrom the State pending the completion of design modifications to the
structure. Due to tne questionable condiiion of tie embankment sec-
tion wear the right abutment, the static stability of the structure
during proposed normal puol conditions is questionable. The spillway
for the dam is a temporary structure, and a new spillway is planned at
the dau. .

The drainline valve was observed to be in the open position
during che inspection. Flow through the drainline was dischargzing
beyond the downstream toe of the dam.

The construction of modifications to the dam has been an ongoing
process for several years. Due to the questionable stability of the
embankment section near the right abutment and the potential for
increasaed pool levels in the reservoir, the owner should be urged to
complete the comstruction of the facility as soon as possible. The
completion of the structure should include an assessment of the
embankment near the right abutment, and the stability of the section
should be evaluated.

Bigan Dam is a high hazard-small size dam. The racommended
spillway design flood (SDF) for a dam of this size and classification
is in che range of 1/2 PMF to PMF. One home is located approximately
500 feet downstream and west of the dam. Two additional homes are
located within 2 miles downstream of the dam. Based on the downstream
potential for loss of more than a few lives, the spillwav design flood
(SOF) has been selected as the PMF.

The visual observations, review of available data, hydreologic and
hydraulic caiculations and past operational performance indicate that
the Bigan Dam is capable of controlling approximately 50% of the PMF,
The spillway is classified as inadequate as it cannot pass the
spillway design flood (PMF).

n. Adeqacy of Information. Sufficient information is available
to complete a Phase I report.

¢. Urgency. The recommendations suggested below should be
implemented as scon as possible.

15
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de Necesaity for Further Investigation. In order to accomplish
some of the reconmendations/remedial measures outlined below, further
investiga~lons will be required.

7.2 Recommendations/Remedial Measures,

l. An assessment should be made of the earthen embankment sec-
tion near the right abutment of the dam. Observations made during the
ingspection indicate that the material is relatively uncompact and
edsily erodable. A stability analysis of the earthen embankment sec-
tion should be made by a rugistered professionsl engineer
kuowledguable in dam design and analysis.

Z+ A reducad level in the reservoir should be maintained until
the analysis of the embankment and the spillway is completed and
construction of modifications are completed.

3. Final construction at the facilities should include final
dradiny of the embankment crest and slopes to include the placement of
riprap on the upstream slope as indicated on the design drawings and
the removal of the trees on the downstrcam slope. The top of dam ele-
vation should be consistent along the entire length of the crest with
the top of dam elevation equalling the top elevation of the spillway
abutments. Protective wvegetation should be supplied for the embank-
ment crest and slopes. All proposed modificativns should be completed
48 soon as possible.

4, A regularly scheduled maintenance and opération plan should
be prepared and implemented upon completion of the project to insure
continued safe operation of the structure.

5. A warning system should be develuped to warn downstream resi-
dents of large spillway discharges or imminent failure of the dam.

o. A safety inspection program shoula be implemented with

inspections at regular intervals by qualified personnel.
L

7. Positive upstream closure should be provided for the .
drainline, or the drainline should be plugged and some other means
devised to drain the reservoir. An alternate method for draining the
reservoir should not include a pressurized pipe through the
embankment., '
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Front

(1) Upper
(2) Upper
(3) Lower
(4) Lower
1

Back

(5) Upper
(6) Upper
(7) Lower
(8) Lower

left
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BIGAN DAM
PA 237

View of spillway approach. View towards
the left abutment.

Close~up view of spillway approach and
earthen berm across the approach to
spillway. Note three corrugated metal
pipes through the earthen berm.

View of across the crest of the dam. View
towards the northwest.

Qutlet for drainline. Note valve at
outlet,

View of tension crack along upstream edge
of crest. View towards the west.

View along the downstream slone of the
northern embankment., View towards the
west.

Downstream exposure.

Downs tream exposure.
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APPENDIX D
HYDROLOGY AND HYDRAULICS

| s

Methodology. The dam overtopping and breach analyses ware
accomplished using the systemized computer program HEC-1 (Dam Safaty
Investigation), Seaptember, 1978, prepared by the Hydrologic
Engineering Center, U,.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology usad in the analysis is pre-
sented below,

O o bt b il -5 i - P

l. Precipitation. The Probable Maximum Precipitatioa (PMP) 1is
derived and determined from regional charts prepared from past rain
fall records including "Hydrometeorological Report No. 33" prepared by
the U.S. Weather Bureau.

R o Py
[ S,
Loy M

The index rainfall may be reduced from 102 to 20X depending on
watershed size by utilization of what is termed the HOP Brook adjust-
ment factor. Distribution >f the total rainfall is made by the com-
puter program using distribution methods developed by the Corps.

B e A e R

2. Inflow Hydrograph. The hydrologic analysis used in develop-
ment of the overtopping potential is based on appiying a hypothetical
storm to a unit hydrograph to obtain the inflow hydrograph for reser—
voir routing.

Ty

The unit hydrograph is developed using the Sayder method. This method
requires calculation of several key parameters. The following list

gives these parameters their definition and how they were obtained for ©
these analysis.

s uldh

Parameter . Definition Wh. e Obtained
Ct . Coefficient representing From Corps of
variations of watershed Engineers*
L Length of main stream From U.S.G.S,
channel  miles 7.5 minute -
topgraphic
Lea . Length on main stream From U.S5.G.S.
to centroid of watershed 7.5 minute
topographic
Cp Peaking coef ficient From Corps of ;
' Engineers*
A Watershed size From U.S.G.S.
7.5 minute I
topographic i
*Developed by the Corps of Engineers on a regional basis for

Pennsylvania.

D=1




3. Routing. Reservoir routing is accomplished by using Modified
Plus routing tachniquas where the flood hydrograph is routed through
reservolir storage. Hydraulic capacities of the outlet works,
spillways and the crest of the dam are used as outlet controls in the
routing.

[l I P A ] Moo

R

L T

The hydraulic capacity of the outlet works can either be calculated
and input, or sufficient dimensiona imput, and the program will calecu~
late an elevation discharge relationship.

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surfacec areas
are either planimetered from available mapping or U.S.G.S. 7.5 minute
series topographic maps or taken from reasonably accurate design data.

T
s

4. Dam Overtopping. Usimg given percentages of the PMF, the com-
puter program will calculate the percentage of the PMF, which can be
controlled by the reservoir and spil.way without the dam overtopping.

T T e

5. Dam Breach and Downstream Routing. The computer program is
equipped to detarmine the increase in downstream flooding due to
! failure of the dam caused by overtopping. This is accomplished by
routing both the pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input assumptions) at a
' given point in time and determining the water depth in the downstream
channel. Channel cross-sections taken from U.S.G.S. 7.5 minute
topographic maps were used in the downstream flood wave routing. Pre
and post failure water depths are calculated at locations where cross-
sections are input.
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HYDROLOGY AND HYDRAULICS ANALYSIS
DAT:A BASE

NAME OF DAM: Bigan Dam

PROBABLE MAXIMUM PRECIPITATIONM (PMP) = 24,0 inches

STATION 1 2 3

Station Description Bigan

Drainage Area

(square miles) 2.0

Cumulative Drainage Area

(square miles) 2.0

Adjustment of PMF ‘or

Drainage Area (X)\l) (Zone 7)
6 hours 102
12 hours 120
24 hours 130
48 hours 140
72 hours N/A

Snyder Hydrograph

Parame%§§s 2
Zon

Cp 03) 0,45
 arter) (4 Lt
L (m%les) .

‘Lea (miles) (4) 0.57
tp = Ct(LxLca) 0.3 hrs. 1.56

Spillway Data (temporary spillway)

Crest Length (ft) 38
Freeboard (ft) 7.7
Discharge Coefficient C'=0,95
Exponent N/a

(1)ng;ometeorolggical Report 33 (Figure 1), U.S. Weather Bureau
‘and U.S. Army Corps of Engineers, 1956.

(2)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (Cp and C¢).

(3)snyder's Coefficients.

4)L-Length of longest water course from outlet =o basin divide.

LeasLength of water course from outlet to point opposite the
centroid of drainage area.
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Note:

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 2.0 _sq.mi

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): —— 2060.5 [SS acefe]
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): ._2068.2 [210 accér]

ELEVATION MAXIMUM DESIGN POOL: . _.2070.0 [oraopoged]

ELEVATION TOP DAM: ____2068,2 [low spot]

SPILLWAY CREST:

a. Elevation 2060, 5

b. Type Trapegoldal chanpel

c. Wideh Bottom width = 38 faet
d. Length Not applicable

e. Llocation Spillover____ Left abutment

£f. Number and Type of Gates None

OUTLET WORKS:
a. Type 12" diameter casr ivap pipe
b. Location —Mideaubaniment—
¢. Entrance inverts ~Unknown
d. Exit inverts 2044, 3

e. Emergency drawdown facilities ... 12" diameter cast iron pipe

HYDROMETEOROLOGICAL GAUGES:

a. Type .. 7-V -V
b. Location Norrre
¢. Records Mona.

MAXIMUM NON-DAMAGING DISCHARGE: .Unknown

Elevations refer to MSL,

D=4
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General Geology

The Bigan Dam is located in the Allegheny Mountain Section of the
Appalachian Plateaucs Province. This section lies between the
Pitcsburgh Plateaus Sectidn to the west and Valley and Ridge Province
to the east., It is typified by rather open folds with flank dips
generally ranging between 5 and 2U degrees., The folding is more
intense than the folding in the Pittsburgh Plateau Section, but is
unlike the Valley and Ridge Proviace in that the valleys between the
ridges stand relatively high and are underlain by rather gently
inclined strata. Structurally, there is a parallelism of northeast-
trending ridges. The Bigan Dam lies on the eastern limb of the
Somerset Syncline apbout three miles north of where the Megro Mountain
Anticline terminates; therefore the common limb becomes the Deer Park
anticline which lies on the other side of the allegheny Front. The
strike of the strata in the vicinity of the dam is about N27° E, with
a dip of about 3° NW, No major faulting is siteda in this area.

The rock underlying the Bigan Dam consists of fine grained to
conglomerate quartzose sandstone with some cross~pbedding. Such strata
are at the horizon of the Upper Cononquenessing Sandstone of the
Pottsville Group of Pennsylvanian Age. Rocks of the Pottsville Group
‘iie above the Mississippian llauch Chunk Formation and extend upward to
the base of the Brookville coal or its underclay when preseat. This
sroup consists of alternations of shale, minor coal, clay, and major
sandstones and has an average thickness of 150 feet. The Upper
Counonquenessing Sandstone lies about midway in this group. Coal beds
of this group, such as the Quakertown or Sharonm coals, are notably
irregular in thickness and structure, and may also be composed of
several benches of coal.
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GEOLOGIC MAP OF THE AREA AROUND THE BIGAN DAM
SCALE 1:250,000 |

PENNSYLVANIAN
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